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Abstract
Purpose: The purpose of this paper is to examine the association between maternal depressive
symptoms and hypertension among African American mothers from the InterGEN study.
Data Source: The Intergenerational Blood Pressure (InterGEN) Study was a longitudinal study
which enrolled 250 African American mother-child dyads based in Southwest and Central
Connecticut.
Methods: We used logistic regression models to examine the association between depressive
symptoms and hypertension, and adjusted for educational level, employment in the past 6 months,
and Race-Related Events Score (RRES). We used growth curve modeling to examine the
association of systolic blood pressure (SBP) and diastolic blood pressure (DBP) separately from
four time points (T1 to T4), which are six months apart from each other, within four multivariable
models (Employment model, BDI model, RRES model, BDI + RRES model).
Results: After adjustment, depressive symptoms were not associated with hypertension prevalence
at T4 (p=0.362). When we modeled blood pressure using growth curve modeling, African
American mothers with higher depressive symptom scores had higher estimated marginal systolic
blood pressure and diastolic blood pressures from T1 to T4 compared with the ones with lower
depressive symptom scores in the profile plots.
Conclusion: In this sample of African American mothers, we found no statistically significant
association between maternal depressive symptoms and hypertension, however we did find that
higher depressive symptoms was associated with higher estimated marginal systolic and diastolic
blood pressures. Future research should be done on depressive symptoms and hypertension in
African American populations to elucidate mechanisms behind this finding, and implications for
clinical care and prevention.
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Introduction

Maternal depressive symptoms affect a large proportion of pregnant women. During different
stages of pregnancy, 7.4% to 20% of pregnant women have experienced clinically significant
levels of depressive symptoms (Bennett 2004). The persistence of maternal depressive symptoms
also extends beyond the immediate postpartum period. Mothers with multiple depressive
symptoms at the moment of delivery were more likely to have continued depressive symptoms
within the first year postpartum (Beeghly 2002). A large cohort study followed 125 women from
pregnancy through the following 16 years. In the 17-year time period, 65.6% of the women had
been depressed, among which 65.8% of the mothers experienced more than one depressive episode
(Pawlby 2009). In a longitudinal study in Finland, maternal depressive symptoms were associated
with children's low social competence and low adaptive functioning (Luoma 2001). In addition to
impacting children, in the US, incidences of depressive symptoms differ between races. The
prevalence of depression in the African American population has been reported to be lower than
in whites (Somervell 1989; Williams 2007); however, one study suggested that the lower
prevalence of depression in African American population might be due to the underdiagnoses of
depression (Simpson 2007). Another impact of depressive symptoms is on cardiovascular health,
since depressive symptoms is an established risk factor for cardiovascular disease (Goldstein 2000).

Overall there are 78 million people in the U.S. who have cardiovascular disease, and compared
with Caucasian adults who have a disease prevalence of 28%, the African American population is
has a much higher prevalence of 42.1% (Nwankwo 2013). Hypertension is one of the most
common risk factors for cardiovascular disease in America. The rate of hypertension in the African
4

American population is two to three times the rate of the Caucasian population. According to the
National Health and Nutrition Examination Survey 2007-2014, African American women have
the highest hypertension prevalence at 42.9%, compared with 40.3% for African American men,
23.8% for white men, and 18.3% for white women (Benjamin 2017). In addition to having an
increased prevalence in hypertension, the population attributable risks in African American men
and women are nearly twice as great compared with Caucasian men and women (Lackland 2014).

Previous studies have provided mixed results regarding the relationship between depressive
symptoms and an increased risk of hypertension. Studies using the data from the first National
Health and Nutrition Examination Survey (NHANES-I) followed 3310 normotensive individuals
for a maximum of 22 years, found that depressive and anxiety symptoms were associated with
higher hypertension risk, especially for African American women, who had the highest risk of
developing hypertension compared to Caucasian women (Jonas 2000). In the Coronary Artery
Risk Development in Young Adults (CARDIA) study, depressive symptoms and anxiety were not
related to the increase in blood pressure (BP) for a combined sample of Caucasian and African
American population. However, while looking at the population by subgroups, the African
American group with high depressive symptoms has more than two times the risk as the Caucasian
group with high depressive symptoms to develop hypertension (Davidson 2000). On the other
hand, the Harlem Household Survey which followed 695 African American adults for three years,
found no association between depressive symptoms and increased blood pressure (Reiff 2001). A
lack of consensus amongst the different studies implicates that further work is needed. Even though
the existing studies have examined maternal depressive symptoms and hypertension risk, there is
a lack of studies on African American mothers in particular. Given the high risk of both depressive
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symptoms and hypertension in African American women, whether they interact in this specific
population is a critical question. Therefore, the purpose of this paper is to assess the relationship
between depressive symptoms and clinically observed high blood pressure in African American
mothers in a prospective observational study with African American mothers and children.

Methods
InterGEN Study Design
The Intergenerational Blood Pressure Study was a five-year research study funded by the National
Institutes of Health/National Institute of Nursing Research. The main objective of the InterGEN
study was to examine gene-environment interactions on blood pressure in 250 enrolled African
American mothers and their biological children. Specifically, InterGEN studied how DNA
methylation of candidate genes was associated with maternal depression, parenting stress, and
experiences of racism/discrimination influenced maternal and child blood pressures. African
American mothers self-identified their race and ethnicity, and were eligible if they (a) were ≥ 21
years old; (b) identify as African American or Black (via self-report); (c) speak English; (d) do not
have a psychiatric or cognitive disorder which may limit accuracy of reporting of study data; and
(e) have a biological child three to five years old (Crusto 2016).

The InterGEN study recruited participants from 12 Early Care and Education (ECE) Centers in
Connecticut. These centers provide preschool education for qualifying low-income children in
ethnically and racially diverse communities. The majority of study subjects were recruited through
ECEs, while there were still participants recruited via community events with similar target
6

populations. Study subjects were interviewed at four time (T) points: (T1- enrollment; T2- sixmonths; T3- twelve-months; T4- 18-months post-enrollment). Clinical data were measured at each
interview.

Measures
Blood pressure: The primary study outcome variables for the InterGEN study were systolic and
diastolic blood pressure. At each study visit from T1 to T4, trained data collectors measured blood
pressure obtained from the participating mother and her child following the study protocol and
according to Joint National Committee (JNC)-7 guidelines (Chobanian 2003). Before the initial
interview, mothers were reminded that blood pressure will be measured three times during the
interview. The mother was also informed that the blood pressure measurement would be a resting
measurement, and that the child should not be too active for about five minutes before his or her
blood pressure was taken. During each interview visit, manual BP is measured three times in the
left arm of seated participants. For the children who could not remain seated during the
measurement, a computer tablet with video games is given to the children to make sure they are at
rest for the blood pressure measurement (Crusto 2016).

Body Mass Index (BMI): BMI is a measure of body fat based on height and weight from T1 to
T4. It is used to define anthropometric height/weight characteristics in adults, and to classify
them into groups (Nuttall 2015). Height and weight for both mother and child were measured at
each time point. BMI is calculated using the following formula: weight (kg)/height(m)2.
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Beck Depression Inventory (BDI): The InterGEN study used BDI to measure depressive
symptoms from T1 to T4. The Beck Depression Inventory—II (BDI-II) is one of the most
frequently used measures of the severity of depression, and has demonstrated high internal
consistency, good test–retest reliability, and good construct and concurrent validity with other
common measures of depression in clinical and nonclinical samples (Beck 1996). The BDI has 21
items, scored based on severity of each symptom (0 for low, 3 for high). A total depression score
is calculated by adding together the scores of all items. The cut-off for major depressive symptoms
is BDI score is equal to or higher than 17, which is the borderline for clinical depressive symptoms.

Race-Related Events Scale (RRES): The InterGEN study used RRES to assesses perceived
exposure to race-related stress from T1 to T4. RRES is designed to evaluate the extent to which
racism relates to negative health outcomes. It assesses exposure to stressful and potentially
traumatizing experiences of race-related stresses in adults (Waelde 2010). The RRES instrument
includes 22 events associated with their race or ethnicity, such as “treated rudely or coldly because
of your race or ethnicity.” Participants choose between yes or no to indicate if they have
experienced such events or not. Scores (0 for No, 1 for Yes) for items 1 – 22 are summed for a
total score, ranging from 0 – 22. Higher scores indicate more experiences of race-related events
(Waelde 2010).

Demographic and other variables: Age, educational level, marital status, annual household
income, employment in the past 12 months were also collected at T1. These variables are included
because they have been reported to be associated with depressive symptoms and high blood
pressure (Jones-Webb 1993). Educational level was coded as followed: 1 = High school graduate
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or less; 2 = Some college; 3 = Bachelor’s degree or higher. Marital Status was coded as followed:
1 = Living with, not married; 2 = Single; 3 = Divorced; 4 = Separated; 5 = Married. Annual
household income was coded as followed: 1 = Less than $ 20,000; 2 = $ 20,000 to $ 39,999; 3 =
$ 40,000 to $ 59,999; 4 = More than $ 60,000. Employment for the past 12 months was coded as
followed: 1 = Yes; 0 = No.

All psychosocial data were collected using Audio Computer-Assisted Self-Interviewing (ACASI).
Questions and responses were displayed on a computer screen, and participants could
simultaneously hear the question in audio. The advantage of using ACASI including minimizing
in person interviewer-bias and reducing the discomfort for sensitive questions.

Outcome Variables
Primary Outcome: The primary outcome of the paper is the prevalence of hypertension at T4.
According to American Heart Association, the updated guidelines classify hypertension as a blood
pressure reading of 130/80 mm Hg or higher (Carey 2018). Before that, hypertension was
classified as a blood pressure reading of 140/90 mm Hg or higher (Whelton 2018). In the present
analysis, we defined hypertension as systolic blood pressure greater than or equal to 130 mm Hg,
or diastolic blood pressure greater than or equal to 80 mm Hg.

Secondary Outcome: The secondary outcome is the variability of systolic and diastolic blood
pressures from T1 to T4. Since the InterGEN study is measuring blood pressure three times for
each visit from T1 to T4, mean systolic and diastolic blood pressure were calculated for each visit.
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Statistical Analysis
Analytical software: IBM SPSS 26 was used to analyze the data using χ2 test, Fisher’s exact test,
logistic regression models and general linear model for repeated measurements.

For descriptive purposes, cross-tabulations, Fisher’s exact test, and χ2 test were used to examine
associations between demographic characteristics including age, BMI, educational level, marital
status, annual household income, employment in the past 6 months, systolic blood pressure,
diastolic blood pressure, RRES Scale Score and depressive symptoms at T1. Means and standard
deviations were calculated for the continuous variables. Total and percentage were calculated for
categorical variables. Logistic regression models were used to examine the association between
depressive symptoms and hypertension after adjusting for education level, RRES Score, and
employment in the last 6 months at T4.

Growth Curve Modeling (GCM): GCM typically refers to statistical methods used to estimate
inter-individual variability in intra-individual patterns of change over time (Bollen & Curran 2006).
In other words, it measures between person differences in within-person change. In our model, the
primary foci of analyses are trajectories. GCM consists of fixed effects and random effects that
best represent the individual collection trajectories over time. The fixed effect is the mean of blood
pressure in the study cohort, and the random effect is the random probability distribution around
the fixed effect. All analyses in the present were conducted with individual growth curves within
a multilevel framework using the general linear model function for repetitive measurements in
SPSS. This is used to calculate the sums of squares of an effect in the design as the sums of squares
in conjunction to a normalization step. It is also orthogonal to any effects that contain the effect.
10

Profile plots were used to compare marginal means of blood pressure in the model. In this study,
a profile plot is a line plot with each point indicating the estimated marginal mean of blood pressure,
which is separated by different factors. It represents if the estimated marginal means of blood
pressure are increasing or decreasing across levels.

Using growth curve modeling, we examined the association of systolic blood pressure and diastolic
blood pressure separately from T1 to T4 and four multivariable models (Employment model, BDI
model, RRES model, BDI + RRES model).

Due to an insufficient number of study subjects with clinical depressive symptoms, the cut-off for
BDI score is adjusted to BDI scores equal or higher than 10 for this analysis. All continuous
variables are coded as categorical variables in the GCM analysis. Age was coded as followed: 0 =
20-29 years old; 1 = 30-39 years old; 2 = 40-49 years old; 3 = more than 50 years old. BMI was
coded as followed: 0 = Underweight (<18.5); 1 = Normal weight (18.5-24.9); 2 = Overweight (2529.9); 3 = Obese (>=30). RRES score was coded as followed: 0 = 0-5; 1 = 5-10; 2 = 10-19.

Results
Description of the Sample Size
The InterGEN study enrolled 250 African American mothers and their biological children at T1.
As Figure 1 shows, 191 mother-child dyads returned for the six-month post-enrollment T2
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interview; 178 mother-child dyads returned for the twelve-month post-enrollment T3 interview;
and 158 mother-child dyads came back for the 18-month post-enrollment T4 interview.

Figure 1 InterGEN Study sample size

Description of the Baseline Characteristics
Demographic characteristics of African American mothers at T1 are presented in Table 1. The
mean age of the mothers at inclusion was 31.3 years old with standard deviation of 5.8 years. Since
the study participants were mostly recruited from ECE Centers, which provide preschool education
for qualifying low-income children in ethnically and racially diverse communities, there are some
unique characteristics about the study participants. Only 35 out of 250 African American mothers
have received bachelor’s degree or higher, which is 14.1% of the study sample. 24.2% of the
African American mothers identified themselves as married, 64.5% of them were single. About
60% of the families had an annual household income lower than $60,000. 67.5% of the African
American mothers were employed in the past 12 months. 65 out of 250 African American mothers
12

would be defined as having hypertension according to the AHA guideline. With a cut-off of 17 for
BDI score, 27 study subjects had major depressive symptoms at T1.

Description of the sample according to whether or not subjects have depressive symptoms at T1 is
presented in table 2. For the African American mothers with no depressive symptoms, their
average age was 31.7 years old, while for the ones with depressive symptoms, their average age
was 28.7 years old. This result is statistically significant at p = 0.05 threshold. The difference in
marital status and average household income between African American mothers with depressive
symptoms and without depressive symptoms are also statistically significant at p = 0.05 threshold.
The African American mothers without depressive symptoms had an average RRES score of 3.4,
whereas the ones with depressive symptoms had an average RRES score of 5.0. This result is not
statistically significant at p = 0.05 threshold, but it is statistically significant at p = 0.1 threshold.

Logistic Regression Analysis
The logistic regression analysis of factors associated with hypertension at T4 is presented in Table
3. The full model included eight factors, including four continuous variables (age, BMI, BDI score,
and RRES score) and four categorical variables (marital status, annual household income,
employment in the past 6 months, and educational level). Among all factors, age, BMI, marital
status (single, separated, and married), and annual household income (less than $ 20,000) were
significant at p = 0.05 level. Since there is a lack of studies in the association of maternal depressive
symptoms and hypertension risk in African American mothers, we used backwards elimination of
independent variables to reduce the number of covariates, while still adjusting for potential
confounders. The same method has been used in blood pressure related epidemiological studies to
13

evaluate predictors of changes (Green 1986, Letizia 2005, Kaczmarek 2015). After using
backwards elimination, which chooses at each stage the subset having minimum residual sum of
squares, under the constraint that the set chosen must be contained (nested) in the set chosen at the
previous stage (Berk 1978), only five variables were left in the model, which are age, BMI, BDI
score, marital status, and annual household income.

Growth Curve Modeling Analysis
Although there were 158 African American mothers recorded at T4, not all of them are eligible
for the final growth curve modeling analysis. Study subjects with missing SBP or DBP values
from previous interviews were excluded from the final analysis, therefore there were only 137
samples in the growth curve modeling analysis. GCM was conducted separately on SBP and DBP
data from T1 to T4.

SBP Growth Curve: Results of growth curve modeling for systolic blood pressure are presented
in Table 4. There was a significant difference between subject effect for age in the employment
model, BDI model, and the BDI + RRES model. Among the four models, the RRES model has
the best performance for between subject effects, since marital status, age × marital status, age ×
RRES, Age × Marital Status × RRES were statistically significant at p = 0.05 threshold; age was
statistically significant at p = 0.1 threshold.

The profile plot for the four models in SBP growth curve modeling are presented in Figures 2-5.
In the SBP Profile Plots for the Employment Model, participants who responded they were
unemployed in the past six months had an increase in estimated marginal SBP from T1 to T4. In
14

the SBP Profile Plots for the BDI Model, African American mothers whose BDI scores were
greater than or equal to 10 points had an increase in estimated marginal SBP from T1 to T4. In the
SBP Profile Plots for the RRES Model, African American mothers with the lowest RRES score
(between 0 to 5 points) had the most stable estimated marginal SBP; however, their estimated
marginal SBP was higher than the mothers with higher RRES scores. In the BDI + RRES model,
both BDI score less than 10 points group and BDI higher than 10 points group had an increase in
estimated marginal SBP. The group showing an increase in BDI higher than 10 points had a higher
increase than BDI score less than 10 points group.

DBP Growth Curve: Results of growth curve modeling for diastolic blood pressure are presented
in Table 5. Age only showed a significant difference between subject effect at p = 0.05 threshold
for the BDI model. Among the four models, the BDI + RRES model has the best performance for
between subject effects, since BDI, age × RRES, BDI × RRES were statistically significant at p =
0.05 level; RRES was statistically significant at p = 0.1 threshold.

Profile plots for the four models in DBP growth curve are presented in Figures 6-9. In the
Employment Model, participants who were unemployed in the past six months had a relatively
higher estimated marginal DBP than the ones who were employed. In the DBP Profile Plots for
the BDI Model, participants with higher BDI (or describe yes in the category of depressive
symptoms) had an increase in estimated marginal DBP from T1 to T4. In the DBP Profile Plots
for the RRES Model, participants with the lowest RRES score (between 0 to 5 points) had the
highest estimated marginal DBP compared with RRES score between 5 to 10 points and RRES
between 10 to 18 points group. In the BDI + RRES model, participants with higher BDI scores
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had a rapid increase in estimated marginal DBP from T1 to T3, while in comparison, the mothers
whose BDI score were lower than 10 points have a relatively stable estimated marginal DBP from
T1 to T4.

Discussion
In the InterGEN study, we observed an increase in blood pressure due to maternal depressive
symptoms, but the result was not statistically significant due study attrition and power of the study.
This finding is consistent with a few other studies on the association between depressive symptoms
and hypertension. The Multi-Ethnic Study of Atherosclerosis (MESA) study is a prospective
cohort study which examined the risk factors for the development and progression of subclinical
and clinical cardiovascular disease among 6814 participants. The study has found a small
association between depressive symptoms and the increase in blood pressure in the MESA study,
but there is no statistically significant association with the incidence of hypertension during two
years of follow up (Delaney 2010). In the Whitehall II Prospective Cohort Study, 6889 male
participants and 3413 female participants who are London-based civil servants aged 35 to 55 years
at baseline, were followed for 24 years between 1985 and 2009. Participants in the increasing
depression group had a lower risk of hypertension at ages 35 to 39 years compared with those in
the low/transient depression group. However, higher risk of hypertension was not evident before
55 years of age in the study population (Nabi 2011).

There are two major strengths for our study. First, the study design was longitudinal, allowing for
follow up from T1 to T4 for a series of study variables, including SBP, DBP, BDI score, RRES.

16

This provided the ability to evaluate not only the hypertension prevalence at T4, but also the mean
SBP and DBP from T1 to T4, which contains more information about blood pressure variability.
Second, we used growth curve modeling to examine the association of SBP and DBP separately
from T1 to T4 and four multivariable models. Compared with traditional longitudinal studies,
research has shown that growth models typically have much higher levels of statistical power when
analyzing the same data (Muthén 1997).

However, there are also several limitations. First, the study has a noticeable amount of attrition,
especially from T1 to T2, where 51 participants were lost to follow-up, accounting for 20.4% of
the entire study sample. For the InterGEN study, T1 interview often took several hours and
included DNA collection. Even though gift cards are given at the end of each interview as a
compensation, some African American mothers might have found this process uncomfortable, and
thus would not be willing to come back for the follow-up interviews. Other reasons for loss-tofollow up included moving to a new city or changing phone numbers. Second, the average age for
our study subject is 31.8 years old, so we have a relatively young cohort. Study has shown that
compared with younger population, depressive symptoms and hypertension are more common in
older populations (Jones-Webb 1996). If we could follow up with the same cohort for a longer
time, there may have been a higher prevalence of hypertension in the upcoming years, which could
add more power to our study. Third, while conducting the growth curve modeling analysis, we
lowered the threshold for BDI score from 17 to 10 points in order to capture more cases with high
BDI score. Nevertheless, BDI score at 10 points doesn’t have a clinical meaning, since BDI score
from 1 to 16 points would be classified as normal individuals without depressive symptoms.
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This paper contributes to the existing small number of studies between the association of maternal
depressive symptoms and hypertension in African American mothers. Due to the limitation of
sample size and loss-to-follow up, there is no significant association detected in the study dataset
between maternal depressive symptoms and hypertension. However, the paper has provided some
preliminary results on future research on hypertension influence factors for African American
population.

Conclusion
Findings of this study have shown that depressive symptoms were not associated with hypertension
prevalence after adjusting for education level, employment in the past 6 months, and RRES score.
Growth curve modeling demonstrated that African American mothers with higher depressive
symptom scores (BDI score higher than 10 points) had an increase in estimated marginal systolic
blood pressure and diastolic blood pressure from T1 to T4 compare with the ones with lower
depressive symptom scores (BDI score lower than 10 points).
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Appendix
Table 1 Baseline Characteristics among African American Mothers at T1 (N=250)
Baseline Characteristics
Age
BMI
Educational level
High school graduate or less
Some college
Bachelor’s degree or higher
Marital Status
Living with, not married
Single
Divorced
Separated
Married
Annual Household Income
Less than $ 20,000
$ 20,000 to $ 39,999
$ 40,000 to $ 59,999
More than $ 60,000
Employment in the past 6 months
Yes
No
Blood Pressure
Systolic
Diastolic
Hypertension
Yes
No
Race-Related Events Scale Score
BDI Score indicate major depressive symptoms
Yes
No
a

Mean (SD) or
Total (%)a
31.3 ± 5.8
29.8 ± 8.3
104 (41.9)
109 (44.0)
35 (14.1)
13 (5.2)
160 (64.5)
12 (4.8)
3 (1.2)
60 (24.2)
55 (22.2)
56 (22.6)
41 (16.5)
96 (38.7)
164 (67.5)
79 (32.5)
114.0 ± 13.7
72.5 ± 10.8
65 (26.0)
185 (74.0)
3.5 ± 4.6
27 (10.8)
213 (85.2)

Total may not sum to 250 dues to missing value; percent may not sum to 100% due to rounding.
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Table 2 Bivariate analysis of demographic characteristics and depressive symptoms among
African American women in the InterGEN study, T1
Demographic Characteristics

Na

No Depressive Symptom b

Depressive Symptom b

Age, mean ± SD
BMI, mean ± SD
Educational level, n (%)
High school graduate or less
Some college
Bachelor’s degree or higher
Marital Status, n (%)
Living with, not married
Single/never married
Divorced
Separated
Married
Annual Household Income, n (%)
Less than $ 20,000
$ 20,000 to $ 39,999
$ 40,000 to $ 59,999
More than $ 60,000
Employment in the past 6
months, n (%)
Yes
No
Blood Pressure, mean ± SD
Systolic
Diastolic
Race-Related Events Scale
Score, mean ± SD

250
250
248

31.7 ± 5.7
30.4 ± 6.9

28.7 ± 5.6
29.7 ± 8.5

85 (34.3)
95 (38.2)
33 (13.3)

14 (5.7)
11 (4.4)
2 (0.8)

12 (4.8)
131 (52.8)
10 (4.0)
2 (0.8)
58 (23.4)

0 (0.0)
25 (10.1)
1 (0.4)
1 (0.4)
0 (0.0)

43 (18.1)
50 (21.0)
38 (16.0)
82 (34.5)

10 (4.2)
6 (2.5)
3 (1.3)
8 (3.4)

248

0.007

238

0.021
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250
250
242

Pvalue c
0.013
0.674
0.458

0.267
143 (60.6)
67 (28.4)

19 (8.1)
7 (3.0)

112.7 ± 11.8
73.4 ± 10.9
3.4 ± 4.5

114.2 ± 14.0
72.4 ± 10.9
5.0 ± 4.7

a

Numbers may not sum to total due to missing data.
Percent may not sum to 100% due to rounding.
c
P-value for χ2 or Fisher’s exact test.
b
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0.606
0.671
0.084

Table 3 Logistic regression analysis of factors associated with hypertension at T4 (N=154)
Variable
BDI Score
Age
BMI
RRES Score
Employment in the past 6 months
Yes/No
Marital Status, n (%)
Living with, not married
Single
Divorced
Separated
Married
Annual Household Income, n (%)
Less than $ 20,000
$ 20,000 to $ 39,999
$ 40,000 to $ 59,999
More than $ 60,000
Educational Level
High school graduate or less
Some college
Bachelor’s degree or higher

Full Model a
Beta (SE)
0.034 (0.036)
-0.073 (0.036)
-0.079 (0.030)
0.006 (0.040)

P
0.347
0.040
0.008
0.880

-0.376 (0.427)

0.378

Reference
-2.563 (1.336)
-2.450 (1.435)
15.959 (0.000)
-3.189 (1.435)

-0.055
0.133
< 0.001
0.026

Reference
-2.346 (1.293)
-2.303 (1.570)
15.957 (0.000)
-2.968 (1.382)

-0.070
0.142
< 0.001
0.032

Reference
-1.189 (0.730)
-0.710 (0.669)
-0.658 (0.618)

-0.103
0.289
0.287

Reference
-1.068 (0.539)
-0.668 (0.551)
-0.369 (0.541)

-0.048
0.225
0.496

Reference
0.060 (1.049)
0.699 (1.253)

-0.985
0.556

a

Reduced Model b
Beta (SE)
P
0.031 (0.034)
0.362
-0.063 (0.033)
< 0.001
-0.083 (0.030)
0.005

Full model: All variables of interest are included, including BDI score, age, BMI, marital status,
annual household income, RRES score, employment in the past 6 months, and education level.
b
Reduced model: After adjusting for RRES score, employment in the past 6 months, and
educational level, only BDI score, age, BMI, marital status, and annual household income are
included in the reduced model
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Table 4 Results of Growth Curve Modeling of variables associated with SBP variation
Model

Variable

Employment
Model

Age + Marital Status
+ Employment
Age
Marital Status
Employment
Age × Marital Status
Age × Employment
Employment
×
Marital Status
Age × Marital Status
× Employment
Age + Education +
BDI
Age
Education
BDI
Age × Education
Age × BDI
Education × BDI
Age × Education ×
BDI
Age + Marital Status
+ RRES
Age
Marital Status
RRES
Age × Marital Status
Age × RRES
Marital
Status
×
RRES
Age × Marital Status
× RRES
Age + BDI + RRES

BDI Model

RRES
Model

BDI + RRES
Model

Age
BDI
RRES
Age × BDI
Age × RRES
BDI × RRES
Age × BDI × RRES
a

Fa for within
subject effect

Pb for within
subject effect

Fa for within
subject effect

Pb for between
subject effect

0.326
1.120
1.163
1.122
0.268
1.432

0.923
0.347
0.324
0.341
0.952
0.172

3.216
0.658
0.115
0.351
0.150
0.326

0.044
0.580
0.735
0.843
0.861
0.806

0.443

0.723

0.720

0.542

0.510
1.009
1.380
0.537
1.109
1.172
0.618

0.801
0.419
0.249
0.890
0.356
0.321
0.716

6.723
0.289
0.145
1.595
1.407
1.014
1.327

0.002
0.749
0.704
0.180
0.249
0.366
0.269

1.135
1.906
1.645
1.390
0.681
1.543

0.342
0.050
0.134
0.169
0.770
0.074

2.769
2.922
1.398
3.356
12.697
1.581

0.067
0.037
0.252
0.012
<0.001
0.159

0.785

0.694

3.116

0.011

0.821
0.405
2.095
1.071
1.028
2.704
0.712

0.554
0.749
0.053
0.379
0.423
0.014
0.640

4.299
5.144
1.836
1.851
6.459
0.133
0.173

0.016
0.025
0.164
0.161
<0.001
0.875
0.842

F level and P value for Wilk’s Lambda Multivariate test, exact statistics.
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Figure 2 SBP Profile Plots the for the Employment Model

Figure 3 SBP Profile Plots for the BDI Model
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Figure 4 SBP Profile Plots for the RRES Model

Figure 5 SBP Profile Plots for the BDI + RRES Model

30

Table 5 Results of Growth Curve Modeling of variables associated with DBP variation
(N=137, study objects with no SBP/DBP missing data from T1-T4)
Model

Variable

Employment
Model

Age + Marital Status
+ Employment
Age
Marital Status
Employment
Age × Marital Status
Age × Employment
Employment
×
Marital Status
Age × Marital Status
× Employment
Age + Education +
BDI
Age
Education
BDI
Age × Education
Age × BDI
Education × BDI
Age × Education ×
BDI
Age + Marital Status
+ RRES
Age
Marital Status
RRES
Age × Marital Status
Age × RRES
Marital
Status
×
RRES
Age × Marital Status
× RRES
Age + BDI + RRES

BDI Model

RRES
Model

BDI + RRES
Model

Age
BDI
RRES
Age × BDI
Age × RRES
BDI × RRES
Age × BDI × RRES
a

Fa for within
subject effect

Pb for within
subject effect

Fa for within
subject effect

Pb for between
subject effect

0.846
0.846
0.594
0.941
0.215
1.709

0.528
0.535
0.619
0.506
0.972
0.085

2.780
0.372
0.423
0.720
0.069
0.344

0.066
0.773
0.517
0.580
0.933
0.793

0.372

0.948

0.118

0.949

1.214
0.860
0.567
0.218
2.464
0.604
0.614

0.298
0.524
0.637
0.998
0.024
0.727
0.719

5.544
0.205
0.049
1.185
1.006
3.277
4.310

0.005
0.815
0.826
0.321
0.369
0.041
0.016

0.739
1.346
2.024
0.893
1.068
1.555

0.619
0.212
0.062
0.555
0.387
0.070

0.497
1.359
1.791
2.087
7.375
1.027

0.609
0.259
0.172
0.087
<0.001
0.412

1.685

0.052

2.633

0.027

0.930
0.740
1.346
1.130
0.333
1.192
0.514

0.473
0.392
0.236
0.344
0.979
0.310
0.798

1.808
4.131
2.361
1.738
4.651
4.131
0.777

0.168
0.044
0.099
0.180
0.002
0.044
0.462

F level and P value for Wilk’s Lambda Multivariate test, exact statistics.
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Figure 6 DBP Profile Plots for the Employment Model

Figure 7 DBP Profile Plots for the BDI Model
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Figure 8 DBP Profile Plots for the RRES Model

Figure 9 DBP Profile Plots for the BDI + RRES Model
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